Seventeen patients with aorticopulmonary septal defect were studied over a period of 1S years. This report includes clinical, electrocardiographic, radiographic, cardiac catheterization, and angiocardiographic data on the patients. Clinical examination usually showed a large left-to-right shunt and significant pulmonary hypertension. A definitive diagnosis was made by cardiac catheterization and angiography in I2 patients. The presence of a systolic ejection click in 5 patients and a right aortic arch in 3 was a diagnostic help and may differentiate aorticopulmonary septal defect from persistent ductus arteriosus. The catheter position at the time of haemodynamic study was also of diagnostic importance. Associated lesions were present in 9 patients, and corrected in 4 patients. Twelve patients underwent surgery: complete bypass and moderate total body hypothermia were used in ii patients. Four patients underwent postoperative haemodynamic studies.
Aorticopulmonary septal defect is a broad communication between the left side of the ascending aorta and the right wall of the pulmonary trunk. The aortic and pulmonary valves are both present and usually the ventricular septum is intact.
Many cases are not initially diagnosed until operation or necropsy, particularly when the defect coexists with another cardiac anomaly. The defect has no length and it is usually large in diameter so that pulmonary hypertension results; if operation is delayed, pulmonary vascular disease may complicate operative closure.
By I968 (Marquis, I968) (Table i) . Eleven were diagnosed by cardiac catheterization or angiography. Three were diagnosed at operation: i during exploratory thoractomy and 2 during an operation to correct a persistent ductus arteriosus. Three infants died in congestive cardiac failure before a diagnosis could be made; at necropsy it was observed that each infant had an aorticopulmonary septal defect.
Nine patients had major coexisting cardiac condition, such as interruption of the aortic arch, tetralogy of Fallot, ventricular septal defect, and persistent ductus arteriosus (Table i) .
Clinical features (see Table 2 ) Seven patients were cyanotic. A pulse pressure greater than 50 mmHg was measured in 5 patients. The first heart sound was normal in all of the patients; the second heart sound was accentuated in I4 patients and normal in the other 3. In 5 patients, a systolic ejection click was heard along the left sternal border. In I3 patients an ejection systolic murmur was heard at the upper left sternal border. In 3 of these a grade 2/6 early diastolic murmur of pulmonary regurgitation coexisted. In another patient a grade 3/6 holosystolic murmur was described as present along the upper left sternal border. The only auscultatory abnormality in i patient was a decrescendo diastolic murmur present at the upper left sternal border. Two patients had a Cardiac catheterization and angiocardiographic features (see Table 2 ) Cardiac catheterization was performed in I4 patients: the pulmonary artery pressure was raised to systemic levels in I2 patients; i patient was catheterized at 4 years of age and again at 20 years of age and the pulmonary artery pressure was the same on both occasions (45 mmHg); and in the last patient the pulmonary arterial pressure was normal.
A large left-to-right shunt was found in ii patients, a bidirectional shunt was found in a patient with severe pulmonary vascular disease, and a right-toleft shunt in both patients with coexistent interruption of the aortic arch.
The catheter was passed from the pulmonary artery through the aorticopulmonary septal defect to the ascending aorta in 4 patients; in 2 patients the catheter was manipulated into the right carotid artery. The diagnosis was confirmed by selective aortography in 5 patients. In The presence of an ejection click and the absence of a diastolic component of the murmur tend to distinguish this condition from persistent ductus arteriosus. In addition, the aortic knuckle was not enlarged in patients with aorticopulmonary septal defect, whereas it is frequently enlarged in patients with persistent ductus arteriosus. The presence of a murmur of pulmonary insufficiency was found in 4 of our patients, and in our experience this is unusual in patients with persistent ductus arteriosus at a young age.
That the aortic arch may be on the right in aorticopulmonary septal defect has been reported (Deverall et al., I969; Somerville, 1959; Scott and Sabiston, I953) . A right aortic arch was present in 3 of our patients, one of whom had tetralogy of Fallot. This frequency may serve as a diagnostic feature in patients with a left-to-right shunt at the level of the great vessels. Aorticopulmonary septal defect resembles persistent truncus arteriosus in which a high incidence of right aortic arch is found also.
Neither the electrocardiogram nor the thoracic radiograph are characteristic for aorticopulmonary septal defect, but they do help in the assessment of pulmonary vascular changes. At cardiac catheterization in patients with an aorticopulmonary septal defect, a shunt at the pulmonary artery level is usually found and the pulmonary artery pressure is usually raised to systemic levels. In 2 of our patients, however, the peak systolic pressures were 45 and 25 mmHg, respectively. Thus, pulmonary hypertension does not invariably coexist with aorticopulmonary septal defect. In i of these 2 patients, a continuous murmur was present, reflecting the pressure difference between the aorta and pulmonary artery throughout the cardiac cycle.
Several anomalies have been associated with aorticopulmonary septal defect (Neufeld et al., I962; Hurwitz, Ruttenberg, and Fonkalsrud, I967; Somerville, I959) . In our series, 9 of I7 patients (53%4) had associated major cardiovascular lesions (Table i) . The most common associated lesion was persistent ductus arteriosus (3 patients). This was an isolated association in 2 patients. After the ductus had been divided in these patients, persistence of the preoperative symptoms led to further investigation and a diagnosis of aorticopulmonary septal defect. In the third patient with associated persistent ductus arteriosus, a coexistent atrial septal defect was found.
There were 2 patients with associated interrupted aortic arch. This association has been reported in only 4 previous instances (Chiemmongkoltip, Moulder, and Cassels, 1971) .
The association with tetralogy of Fallot is very uncommon (Cooley, McNamara, and Latson, I957 In one of our patients, the right coronary artery originated from the aorticopulmonary fistula and was incorporated into the aorta during the surgical correction. Anomalous coronary arteries arising from the defect, or from a persistent ductus arteriosus, or from the pulmonary artery, have been described in at least 2 other instances (Morrow, Greenfield, and Braunwald, I962; Schumacker, I957).
Coarctation of the aorta, membranous subaortic stenosis, pulmonary arteriovenous fistula, atrial septal defect, and persistent left superior vena cava are other coexisting lesions which have been described with aorticopulmonary septal defect (Neufeld et al., I962) .
The aorticopulmonary septal defect is similar, haemodynamically, to persistent ductus arteriosus, but the operative management is more complicated. Aorticopulmonary septal defect resembles a short 'fat' ductus, since the walls are thin and friable.
Usually the defect is large, the posterior aspect is thinned out, and the fistula is under high pressure.
Cooley et al. (I957) first described the method of division of the lesion using complete cardiopulmonary bypass.
Although operation using cardiopulmonary bypass facilitates the approach to the lesion, it certainly does not obviate the necessity for dividing the fistula. Schumaker (I957) suggested exploration through the pulmonary artery; this was successfully completed in at least one patient. Wright, Freeman, and Johnston (I968) employed a transaortic approach successfully in one patient. Deverall et al. (I969) also used the transaortic approach in 3 patients and they were successful in each instance. They were impressed with this method, partly because it allowed an easy approach and offered a clear view of the defect. Fistula dissection is not necessary using the transaortic approach; the arteriotomy is in a normal aortic wall, not in a thin-walled vessel.
When the aorticopulomanary septal defect is repaired and there are associated abnormalities of the coronary arteries, these arteries need to be transplanted into the aorta. Joining a cuff of associated arterial wall to the coronary artery facilitates the transplantation (Burroughs et al., I962) . 
